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(54) TWe: HYBRID ORGANIC-INORGANIC PLANAR OPTICAL WAVEGUIDE DEVICE 



(57> Abstract 

A planar optical d&vioe is funned en? a substrate (12) 
ami comprising a<i array of waveguide coie* (14) and a 
cladding layer (16) formed contiguously with the cores, 
A; least one of the array of waveguide core* (14) and the 
cladding layer (16) is an Inorganic-organic hy brid maicrial 
that comprises an extended matrix ec-itaining silicon and 
oxygen atoms wizh at least a fraction of the silicon being 
directly bonded to substituted or unsubslltuted bydixxarbon 
atoms. )n accordance wish other embodiment of tlae Inven- 
tion* a method of forming «m array of ooces comprise* the 
feicp* of preparing a cor? competition precursor material; 
partially hydiolyzins and polymerizing the material; fann- 
ing an array of waveguide cores under conditions effective 
to form an inorganic-organic hybrid material that comprises 
an extended matrix containing silicon and oxygen atoms 
with ar least a fraction of (he silicon being directly bojided 
to subsumed or imsubttituted hydrocarbon atoms* 
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39^rHI^J-3TinilE-r^ i:#tc. sH^*- :7^;l/2*30ft<DflfTli<D>^#— >£<D 

WfcS<b*nr«><tv> (gpgB) o ffSKtt, ^>y FW^^av^yvw 

36±(DT > ? ? v F39' ig)»U S I < tt, ^fk^B38lC «fc t) |fp£^ 

{k^n§ (®pbo o t<Dffi^ >%—>?^y F39rt^^-Ticai6jA^nfcr3 
F39^s^^-5tujc, Tzs^—t^v vm39' %mm6±Kmw-?2>£ttim 

03HteJ;tf3IH:, @3A, 3 B, 3 C, 3 D. jo&Zf 3 E tC^L/c^S© 
B!l©M*^LT^3o ^— ©TV— h31*:*-— F*m39T^a6MH 
fS OSPgA) o ftjftbfel/;l/#»34*. F^*-7V-F35£ 

;l/#**fci\ &ffcgg38fc«J:D^#WfcS{fc£ftTt><J:i,\ J l©v*;1/M 

fcfc. £>:7V— F31±©^-— ^-^>y K**Jft39fcj£ft&U £MIJ<D^^y F« 
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F39tctt5ftffbfc£l;£&D, ^(D±.\cu7ttm<DmM^Z- 

IEcD ^ - x # X ^r^-T ^ # T & £ o 

V;VWft34:i3ckt>**-^-*^y F393:tt«£-£&M^ TZs*?—*?^ 

o 



-37- 



(38) 2001-506372 

t>ML3£^&i\, fre>©iig!y\ BtS!^Jk:«J;»)«a»c-r*c:fc^T?frs 

*HK"TSo 0 4 A, 4B. 4C, 4D, 43 «fctf 4 E tcM^tlT^ 

4B, 4C, 4D, ft&Zf 4 E iClSh^T, 31>^XS*42A\ 
K^77W©t°^bU-7i3g44^If*WtgbTV^o "T C(DJi> 

T, ^77FI41rt{C^^l/y-7;^->46»t§ CSPBC) o C©«Ki 
:7^*->46ff F^^-7l/-F^ffll>g«U «J^li^^S#^D. * 
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E. 1 t-^-^7'yF©ili 



bfco — »©EHi*^K2&W"rS10cm©S@O^x/N3b^ % (2cmx 
2 cm) *WmLrc 0 *5§B^^ i§y;W»m^^632nmX1.4550^WTO 

MTU SKJfcCOU yS?#Sa&©g#2flRl*iR£U ^-y^O^S 

S^iJ-^-AO^-^t, M^rbrcStBl^lXjl/ufco f^Xgte. 
1 °CX240°C^X«L, l0#Mfii«rU XX^iW 

DxcTLfco C©M^JCOV>TiBIJ^Lfc1550nm<Oi6gT?<DM^«, ^crn^O. 
5dbX&tK ^rft&jffiiWtttf, 1 200-1 600 nmrtO^il^X^^nfco 

J^BU^jStt-r^^X^^-V^ (R I E) ^TOT, 



jE«S3E6Ktf3«fctM X8X7'J >y^-^#tL/c>";^ , >X7N±tc^-Y;^«m 
^y^p-f 5 iHSSL/'Co (5I$0. 004-T (4 5;W J¥) ^l(D 

v"J ti YX * — £ SUA' U Mffif£#x— TX^P £ ft ^ U # ^ x/ n±K & 9 tttt 
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JgLLfclEH U F^^-7U- F D J£&f& c £ (sw i p i ng) <fc t> U U - 7 ^ 
^^^-^vx^-C»^MJDc±^if bolt. lO^AtDfiS^JJlLfco ML 

v0l/y;l/**tt#— y >r )l * -Y £ £ ti £ £ £ ^ L fc c 

F. /b-tiM§Mt§g)Mt^ffltDX^^ F;V 

x.-)w>u*v>m&&vyvm**B;ts*mn<D'^-7v v FWis^fi 

^H^-TX^^ F;t/-c?£>Ds 06&, Mi^tfiDX^^ F;Vfr£><DES 

^ti^fcJfAiT^So iS#&J±. 1310nm 0^1270-1330 n mOfBH) *5<£ 
tf1550nm (^31525-1570 n mcD 16 H) K$*ibtfi&*)* M;£<Wa &C*5t^T, £ 
tl 6 CD&glBH F*3 cD^fgB^ CDW^CD g W^t^JS A^S^I 01 *P £ « L T^St ffi 
l\> 0 7^6^§J:3^. /^>F^1520nmtc#ffi-r§ o Ltitt, C-H&J; 
O-'S i OHtgi^cD^/^^FtCcb^cD^J^^T-fe^o £tl£> cD0®^^^S 
<£5&C, 1270-1330nm43<tO : 1525-1570nmcDfBHtC*5l/>T, ^JgA^^lCfg 
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i±mo. 03 A 

eiOs^X, An7j<^f*(hydrolyzer)©> ? i-f-';^Ali: c };^B^^j:0, tT— ^ 
102^202^ hSn, If— *303#203lc>:7 F^ftSo xg^STkitft^fl/c 

fSfbte. D2 0tJ:5ira7K^ftlt«:<k'3tf=bnSo ^ M (DM7mitT.m(D ^> 
fc«tSftl7k4WK"efeSo 0 7 a, 1520nmT^£S^7^F&£im80nmTcD>' 

(H2 0) i: fcfcfciH F%ffl^fcfci/^lf^i:<fc5fc©^S5o 

±j#LfclE^O#^Wffl&#Sl^ 1310nm (1270-1330n m) #£151550 
nm (1525-1570 nm N $?£L<fciu 1530-1565 nm) T'OM^ttT^^o — US 
6fyc. 7n-T^U y FTOOjfi^^c^^^T'dX^^ hMi. mW&MftL 

T. C-H*5<fctfS i o-H©#JS43<tt57i— ^SOftlf^— KO^ifi^ 
IftjCfel/^TJgttTfeSo C©C-H#*t±^VK©MfcJ:* 1630-1750 n mfe 
«t tfl 150-1 200 nmTfeSo ->7/-;lHfi^>' F 1370-1410 n 111?$ 

5 C 7x^;HiOilf»s 1 700-2000 nmCWffittT^So £ftt><DMW) 
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S c £ lc <fc 9 en £ OE^ft lc *5 ^ T«/Nc £ n £ <, S*S§8ift £ 43 § -> 5 

^•TJ-fe^o LfcfroT. 1310 nm (1270-1330 n m) 43<fc0155On m 

(1525-1570 

nm) TOJlM^T<D^'ffi'Jc{gvMii^T'»^tlfco <in&Cj;D. l(DM 
«ffll(Ctot1fKWfflt^5o #fgl£©i&fiK%ffcJ\ 1200-1360 nm43 <fc 01 
430-1620 nm(DmmffiffllC&^Ti&Wl&vmcg&%:mW&%:m&T% 0 *5%m 
<DMf$M8lZ. 1220-1330 nm, 1525-1570 n mOj?S LVffiH. 43 £01530-1 565 
nm<DmcV}£ LV^iBHtC43l/^T#{C^$f^ji^^:Wr§o 1200-1600 nmO 

ishk^t. *%iotj«tt, ^igjiwJ;0o.2AU7fe^o^ja^#t-r 

§„ ,1 525-1570 nmfe «fc 01270-1330 n m©$BHU:43l^T, #5g§l!©W£Ui* 0.1 
AU*SS> fc?£L<te\ 0.05AU*SI, fbtI^L<^ 0.03AUOT© 

mtm:W&x»*2> 0 5 &{g«jt43i:0igjgi®TO tt^wrs^si^o 

W^OHfifiOJ^IIti, 0.4dB/cmm ^b<«, 0.3dB/cmM «fc 
t)#3:L<«\ 0.1dB/cmm ^ btltiift L < 0.05dB/cm* 

Ltl^^o MM (tail) Sfct±ilS^^^H^1310*feli1550nm^C43ttS 

*J*4*SJjS-rS<lfcA^#So CDs Si (OC2H5) 343<fc0C6Ds S i (OC 

2H5) s <D <fc b teffimfo*®.m? ZM-Br. ^u*VymVM&&c D 3 43J;0C6 
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Boa I ObMrrtti 



ciriain claims w«r« found am«*rrhahJ« (Can Hiuiitios of item 1 of first sheet) 



This Entenntkmal report has net been established in respect of certain claims under Article 17(2Xa) for the following reasons 
1. [^1 Claim* Nos.: 

1 — 1 because they resale to subject maiter not required to be searched by this Authority, namely: 



2. £~| Claims No*.: 



because they relate Co parts of the international application tint do not comply with the prescribed requirements to such 
an extent that no meaningful international search can be earned out, specifically: 



3. 



| | Claims Nos.: 

because tibey are de p en dent claim and am not drafted in a ceca o aw Be with the second &ad third sentences of Rulo 6.4(a). 



Bos II Observations where unity of in r en den Is lacktag (CootuavaHon of Item 2 of first sliest) 



This International Searching Authority found multiple inventions in this international application , as follows: 
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1. I x| As all required additional scorch fees were timely paid by the applicant, this international search repo ri covers all searchable 

claims. 

2. | | As all searchable claims could be scorched without effort justifying an additional fee, this Authority did not invite payment 

of any additional fee. 

3. \ | As only some of the required additional search fees were timely pud by the applicant, this international search report covers 

only those claims for which fees were paid, specifically claims Nos.: 



4. [ [ No required additional search fees 
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were timely paid by the applicant. Consequently, this international search report is 
in the cUima; it is covered by claims Nos.: 
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BOX 11 OBSERVATIONS WHERE UNITY OF INVENTION WAS LACKING 
ThU ISA found mukiple inventions as follows: 

Thu ^plication ceitsins the foDowtng inventions or groups of invenunni which are not sd linked as to form a single 
invent^ concept under PCT Rule 0. 1. In Older for all inventions to be searched, the appropriate additional search 
fees must be paid. 

Group I claima 1-31, drawn to a planar optical waveguide. cJawified in dais 385, subclass 125. 

Group ii, claims 32-67, drawn to a mcihad of forming a pW optical waveguide, clasufied m class 65, subclass 386. 

The inventions listed as Groups MI do not relate to a single inventive concept under PCT Rule 13.1 because, under 
PCT Rule 13.2, they lack the same or corresponding special Ucknical features for the following reasons: the claim of 
these groups are directed to different inventions which arc not so linked to form a single general concept. The claims in 
the different groups do not have in common the same or correspond is* "special technics! features". In particular the 
planar optical waveguide of Group I is completely different from that of Group II including method of manufacturing 
the planar optical waveguide. 
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